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PART IT
BUSHVELL PARE PUICTHG SPATTON

I, INTRODUCYION

Ao AUTHORIZATICH AND PAST RIPURTS. = The Bushnell Park Pumping

Station is a part of the local probection works for the City of Harte
ford, as recommended by the District Enginocer on "Report of Survey and
Comprehensive Plan for Flood Control on the Connecticut\Rinr Valley,"
‘dated March 20, 1937, @ proved by the Chief of Engineers, November 29,
1937, = d published as House Dooument No. LS55, 75th Congress, 2nd
Sessions The projeet is amuthorized under the Flood Control Act ap=-
proved June 28, 1938.

B. MNECESSITY FOR THE NiW STATION. = The oonstruction of Park

River Conduit will prevent the overflow of the Park River Interceptor
sewer from discharging into Park Rivers The ?ark River Interceptor
colleets the sewage and sborm run off from an area of approximately
230 acress During normal low flow the Parlk Rivor Interceptor sowage
will lead to a disposal plent by woy of the Commerce Straeﬁ Sewer near
Keeney Lane Pumping Stations During heevy runoff, overflow at seversal
points on the Park River Inbtercoptor scwer will ococur leading to an
overflow conduit which will discherge at Bushnell Park Pumping Station
into the Park River Conduite During high stages of the Connecticut and
Park Rivers this sewage overflow will be pumped into the Park River Con-
duit,

Although the war emergency prevents the construction of a per-
mencnt pumping station structure, s temporary pumping stetion using an
availeble pump from North Meadawé Pumping Station is necessary te pro-

vide partial protection from natural drdiinage during flood periods to
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the vital war industries locsted in the drainage aren.

Ce CONSULTATION WITH CITY OF HARTFORD. =~ During the design of the
temporary pwaping station, consultations were held with officials repre-
senting the City of Hartford and the Flood Commission of Hartford. The

proposed stetion loyoubts were studied by them, sad in conference, the

relative merits of the layoubs end tho equipment to be used were discussed

in deteil, The design of the tehporary pumping station as finally devel-
oped meots vith the approval of the Fiood Commission of the City of Hart-

ford.

De BRIEF DE‘SCRIPTIQN OFr THE ST{XTIOI\TA. =~ The ?bemporai‘y shation which
will house the pump and other equipment will consist of a reinforced con-
erete substructure and a“one—story wooden superstructure,

The War Production Board permitted the use of rail stoel reine
foreing rods end other small amounts of criticai materialss One 36=inch
voluta pu@p will be housed in the substructure. The tempbrary trash rack
will be of woodse The Inlet structure will bo incorporsted in the permgnont
larger pumping station which will bo built following the wer omergency and
the smell pumping stetion substructure will be abogdaned.

The adopted layout of the tomporary pumping station was deter-
mined as being the most economic, and meeting the requirements éf pump=
ing the drainege from the srea as well as using a miﬁimuﬂzof eritical mate-

Slalse
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TL. SELECTION OF THE SIVE

The pumping station is located on the north side and adjacent to
the Park River Conduit at & point g proximately 250 feet west of the in-
tersection of Wells and Hudson Straetse This location wms chosen for the
following princlpsl reasonss first, it is the lowest point on %he drainage
aroaj; second, it is nesr to the farthest dowmstream Park River intercop=-
tor ovofflow chamber; third, the locedion is adapbable for gravity flow

into Park River Conduit‘*and, fourth, it is the most sconomical sites
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IiT, SOILS INVESTIGATIONS AV D FOUNDATION

Foundation conditions were determined bv one 2-1/2" bore hole,
BH-23, located as showg on Plate Noe lis Additional foundation informa=
tion was obtained from three nearby 2-1/5" bore holes, also shown on
Plate Koe ljo Numbers in boring logs on profile shown on Plate No. L are
those of the Proyidance Soil Classification described on the above noted
plate and shovm graphically on Plate Nos 5 {SeL.Form 91). Soil at time of
exploration consisted of 0.5 ft. of tgﬁsoii resting over 11 ft, of wvariable
soil graded from gravel to fine silt and clays Beneasth this @aterial is
% Pt of sbft, red, ¥arved clay, which in turn rests upon about 7 fte of
reddish-brown ¢ohesive glaclal tille Beneath the $ill is shele and sand-
stones

Construction of Park River Conduit has resulted in partisl exw
cavation of pumping station site. This excavation will be left opeon upon
completion of conduit construction to prcvent the necessiby of rehandling
weste soil.

The boftom éf pumping station base élab will be founded upon
firm shale or sandstone after removal of thin upper layer of sofﬁ stone.

¥o foundation difficulbies are expected.
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IV.  HYDROLOGY

Ae DRATHAGE AREA. =~ The Bushnell Park Pumping Station will serve a

tributary drainage ares of 257 amecres, in traversed by Park River and extends
north end west from Capitol Avenue and the State Capitol in Hartford,
Comnmecticut to Walnut Street and Spring Street, and is bounded on the east
by Main Street.

le Present conditions. = 85 percent of the area (29 sores) is

- fully developed by industrial and commercial interests, and the ramaining

15 percent (38 acres) is park area.

2¢ Posgible fgtur@ conditionse = It is not oxpected that any
future development in this area will either métorially increase tho drain~-
age areg conbributing to tho pumping station or the rate of run-off from
the arca.

Bs SEWER FACILITIES.

1 Existing sewers. - The entire arca is provided by a sower
systém which drdns through the Park River Intercepting Sewer to the present
Potter Street Pumping Station of the City of Hartford. Tho dry-woathor
flow in this sower is diverted ab Commerce Street into the Connectiocut
River Interceptor through which it flows to the South Mesdows sewage treat-
. ment plant, A plan of the combined sewer system is shown on Plate 3.

e Existing pumping stetion. - The existing Potter Street

Pumping Station of the City of Hartford has two 12-inch pumps which handle
sewage flow only, end three 2i~inch pumps for storm water flows These pumps
are clectrically drivens At the present time there are two outlsets from
this station to the river, a 56=-inch bricﬁ and & T=foot 6=inch concrete

conduite It is proposed to disconbinue the smeller conduit when tho Kceney
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Lane Pumping S®ation is constructed, The two 1Z2-inch sewage pumps pump
sewage flow from the East Side Interceptor, through a forece main in
Potter Street, into the Comnecticut River Interceptor in Commerce Street
(a sewage line which flows to the South Meadows sewage treatment plant).
When the Commecticut River is high, the storm water flow in both the
East Side interceptor and the Park River Inbtercepbor is pumped to the
river by the three.storm water pumps. The capacity of these pumps falls
off rapidly at heads corresponding %o river elevations sbove 30 m.sel.
Becguse of the obsolescence, worn cendition, snd poor operating charace
teristies of the pumps, the Potber Street Station is considered inede-
quate for internal drainage of the Comnecticut River dike project. The
pressnce of'this station may, however, be regarded as an added factor

of safety in the over-all drainage scheme.

3¢ Fuburs deva}opment. -~ It is improbable that any future
changes in the existing sewer system will greatly increase the rate of
run=of f from the drainage area. The Bushnell Park Pumping Station will
be located adjacent to and on the north side of the Park River Conduit
near the intersection of Elm Street and Hudson Street. During flood
stages it will pump the combined sanitary and storm drainage from its
tributary aree, shown on Plate 1, into the Park River Conduitb.

Le Time of concentration. = 4 study of the drainage system

of the area shows that the prabable tinme of concentration at the pumping
station would be one hour,
Ce CHANGES. = The Gully Brook conduit, which drd ns a tributary
T ——
area of spproximately 19 square miles, will be made tight south of Walnut

Streets A gate is to be placed in the Gully Brook Interceptor at this
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point, and a commection made bebreen the Zully Brook Interceptor and
. the Gully Brook conduite During periods of high water the gate in the
Guily Brook Interceptor will be closed Iand the flow in this sewer from
the aréa north of Walnut Street will be diverted into the Gully Brook coﬁ-
duite During periods of high water the gate in the Gully Brook Intercep=
tor will be closed and the flow in this sewer from the area north of Wal-
nut Street will be diverted into the Gully Brook conduit. The Gully Brook
conduit will hre extended across Bushnell Park to the Park River Conduit,
The Park River Intercepting sewer will be commected with the Bushnell
Park Pumping Stetion as shown on Plate 3.
A gate will be plaéed in the Park River Intﬁrcepting Sewer at

Main Street. This gate will be closed during high steges, thereby pre-
venting dreinage from the Bushnell Park ares rgaEhing the Potter Streest
and Keeney Lane pumping stations and insuring its being pumped by the Bush-
nell Park stationes

De STORAGE. ~ Natursl surface storage is negligible and it is not
feasible to oreate a basin for storage of peak flows from the tributary

area which is urban in charachers.

- Lo -
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V. DETERMINATION OF DISCHARGE CAPACITY

A.  REQUIRRMINTS FOR DISCHARGE QA?AC;TY. ~ The Bushneil Park Pumping |
Station will be of sufficient capacity to meet the following requifements:
le Discharge the sbtorm run-off from the total tributary drain-
age areas Design criteria are as follows:

8 Runoff caused by & l-hour storm (time of concentration
of this area is approximastely 1 hour) with a probeble frequency of occur=-
rence of onece in 10 years, occurring in any ﬁonth, when pumping sgainst a
head in the Park River Conduit with a probable frequency of oceurrence of
onee in 10 years for that month. |

be Discharge LO percent of the run~off Pfrom a l~hour storm
with a probable frequency of occurrence of once in 10 years, occurring in -
any month, when pumping ageinst & head in the Park River Conduit with a
probable frequenoy of occurrence of once in 1000 yéars, for that monthe

2. Discharge the senitary sewage from the area (computetion
indicates thet this quantity is very small, and it would be inconsistent
with the over~all accuracy of the problem to include it - hence, nc further
consideration is given to sanitary sewage flow).

2. Maintain the water-surface elevation in the sewers at the
pumping station at or below elevation 17 feet above mean sea level, under
conditions outlined in Paragraph 1 above.

Be RAINRALL. - Monthly reinfell intensity-frequency curves, Plate
6, were drawn for l-hour storms from the 35 years of record of rainfall at
Hartfords These records are cemplete for all months except the three winter
months of December, Januvary, eand February. Rainfall intensitynfréqgency
values for these months were taken from the record of l-hour storms at

Providence, Rhode Island.
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1-hour storm

Month 10=wyear frequency

T inches
January O.Eﬁf
February Oelip*
March 0uli3
April 0s53
‘May 0.63
June : . 1420
July 1.50
August ' 145
September 1,10
October 076
Novenber 052
Decenber 0.52%

* Reinfall intensity from Providence, Re. I., records.

Ce RUN-OFF COEFFICIENTS. = Coofficients of run=off were assigned

to the dreinege area according to the tvre of development end the season
as showm in the following table, and a weishted run~off coefficient was

cbtained for each season to e applied to the drainsge area as a wholee

Runw=of f coefficient,ﬂ

¢ Fully developed 3 : Weighted
3 commercial : : run~off
Season : and : Park ¢ coefficient
' : industrial : :
: 219 acres : 38 scres 3 257 mcros
December : ' T s
through : 0,80 s 05 : 0475
April : : :
May 3 : s
and : 0470 : 0435 P 0465
Novemb er : : : ‘
June H : HH
through 2 065 : 0.30 : 0.60
October : : ]
H H
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De FREQUENCY OF RIVER STAGESe =~ Monthly sbage-frequency curves,

Plate 7, were drawn for the Connecticut River et Hartford from the Lh
years of records In arder to dbtain the lO-year monthly stage at the
pumping station it was necessary to increase the Comnecticut River stage
by;an amount‘corresponding to the 1l0-year monthly discharge of the Park
Rivere Since discharge records of the Park River were available only for
the period from Qetcber 1936 to June 1939, inclusive, it was impossible to
determine, directly, relisble monthly discharge-frequency relations. Rune-
off=frequency studies,'by months, of several streams tributary to the
Comnnecticut River had previously been made by this offices Four of these
streams, vhose drainage arees are similar to the Park River drasinege ares,
were chosen, and the l0~year vidues of one~day and two;d@y run-off by
months were compareds A dischérge—freqlency curve for the Park River

was drawn from the available record, and 10-year discharge vdues by months
were ohteined by comparisen with the val ues obtained from the studies on
similar streams. Using the discharge thus cbtained, and starting with
the appropriate Comecticut River stdge at the mouth of the Park River
Conduit, backwatsr computations were made to the site &f the proposed
pumping statione In the case of the 1000~year river stages, the 1000~year
Connecticut River stage was-arbitrarily increased Q.5 foot to obtain the
stage in the Park River‘oppoéite the pumping station.

B« REQUIRED DISCHARGE CAPACITY. = The amount of sanitary sewage from

the area is a negligible quantity, therefore the required discharge capa-
city is based on surface runoffs The run-off from the area was determined
by use of the formula:

Q=CTIA
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Q@ = discharge from the total drd.hage area, in cefes.;
C = the run~off coefficient

I = intensity of rainfall in inches per hour for the l~-hour
storm;

A = total drainage area tributary to the pumping station, in
ACTesSe

The following table shows the relabtionship bebween the rate of run~off

and the corresponding river steage.

¢ 1-hr, 10=yr.: : N
Month ¢ intensity, : Run-off : Run~off : s LO% of
: inches 1 coeffs i cefes. :Stage (ms se 1o) :10=yr. run-off
: per hre : 3 _ :10=yeor 1000-year:; cefes.
January : Qebb# : 0.75 : 106 ; 1160 27,8 : L2 -
February : Qe : 0.75 : 85 : 1640 2843 : _ 3l
March C 0B 1 0u75 i 85 i 230 W07 i 33
April 053 i 075 102 . 2.0 29k | o
Moy : 0463 : 065 ) 105 : 18,7 22,7 ) 12
June : 1.20 : 0,60 ': 185 : 1140 22.0 ': 7h
July © 1050+ 0.0 i 232 . 10,0 218 | 73
August : leli5 : 0460 : o2h, : 845 2048 : 90
September 1.10 0.60 170 10,0 - 35eL 68
October 0476 0;60 117 12.0- 33.8 L7
Novenber” 0.52 065 87 1.0 3143 35
December - 0.52% 0475 . 100 ;1640 2549 Lo

% Rainfall intensiiy from Frovidence, R. I., records.
The values giver in the above table are plotted on Plate 1l.

F» REQUIRED PUMP CAPACITY. = The fequired pump capacity is deter-

mined by means of the envelope curve, Plate ikc The required discharge



- gapacity of the pumps, based on the design reguirements used, is as fol=-

lows:
River elevation Discharge capacity
Me Se 1. _ ] Ce fo _So
17 155
25 108
35 68

Gs  INSTALLED PUMP CAPACITY., =~ The size of pumps to be instdled is

dependent upon several factors. Naturally,.the maximum estimated inflow
is the first considerations However, flexibllity of operatiom, a factor
of safeby to insure mecheanical relisbility, and available or developed
pump sizes also influence the selections The characteristics of the pumps
to be installed for the case at hand are shown on Plate 17, For temporary
'SGrvice.during the present war emergency there will be installed only.one
36-inch pump, transferfed from the existing North Meadows Pumping Station
which is located on the bamk of the Commecticut River north of Hartford.
He OPERATION., - During periods of lowwater (when Comnecticut River
stage is below elevation 10 mes.ls) the dry weather flow from the Park
River Interceptor and the Gully Brook Interceptor is carried by the Park
River Interceptor to the Commerce Strest sewer and thence to the South
Meadows Sewage Disposal Plant. If a storm occurg on the area, the diluted
mixed flow will be diverted into the Park River Conduit through overflows
(including one at the Bushnell Park Pumping Station) without tfeatment.
Vhen the Connecbtiout River stage exceeds elevation 10 mesels, &
gate on the Park River Intercepbtor at Maein Street is closed, end the sew-
age from the Bushnell Park Area discharges into the Park River Conduit by
gravity et the Bushnell Park Pumping Station. When the Comnecticut River

stage increases so as to back the water level in the sewers at this point

+ -
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ﬁp té elevation 17 mes.ls, the pumping station will begin to operates

In the completed project the Gully Brook conduit will be ex-
ténded to and commected with the Park River Conduits Provi sion will be
made'for diverting f£low in the Gully Brook Interceptor into the Gully Brook
conduit at Walnut Streets A similar arrangement will allow the flow in
the Park River Interceptor to be diverted into the Park River Conduit near
the conduit entrances 8Such diversion of flow mekes it possible to reduce
the area tributary to the Bushnell Park Pumping Station to that shown on
Plate le The Gully Brook Interceptor and the Park River Interceptor will

serve to carry all drainage to the pumping station.
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VI. MECHANICAL DESIGN

A. GENERAL. = As noted in the introduction, the equipment for the
Bushnell Park Pumping Stetion is equipment designed for the North Meadows
APumping Station, Hartford, Comnecticut; therefor, the following is not an
enalysis of design but a statement of performence and capacities to be
expeoted of equipment already manufactureé.

B. POMP, - One 36~inch pump is to be installed in this stations
The pump is & vertical, mixed=flow pump of the bottom=suction, horigontal-
Idischarge, volute type designed for handling sewsge and storm waters. The
pump Wﬁs ma1ufactufed by De Laval Steam Turbine Company, Trembon, New Jer-
seys Test curves for this pump are shown on Plate 18,

Ce . PUMP DRIVE. ~ The pump will be driven by a gasoline engine cone-
nected to the pump through a right angle gear units. The engine is of the
heavy duty industrial type capable of continuously driving the pump at
rated speed under any head conditions devel;péd. It will be mounted on
a concerete base and dirset comnected through a flexible coupling to the
right angle gear unit,. .The engine will be water cooled by circulating

City water at low pressure through the engine cooling jacket.

De 5;GH? ANGLE QE&R UN;T. =~ Power will be transmitted from ths hori~
zontal engine shaftrthrough a set of spiral bevel gears #o the wvertical
pump shaft, Thé gears are inclosed in & cast iron housing and are supported
on anti~friction, radial thrust type bearings. The entire unit was de~
signed to have a service factor of not less than 1.25 times the maximum
pawer required to drive the pump under any conditioﬁ of head,

Ee  SUMP PUMP. - A sump pump of smell capaecity will be provided for

the purpose of keeping the pump room drye

.-hy -



Fe SLUICE GATE, ~ A motor operated sluice gate will be located in
the gravity discharge conduite This gate will normally be kept open to
permit water to flow by gravity to the riﬁer. It will be closed only

at such times as it 1s necessary to prevent back flow,

Ge  HEATING SYSTEM. - The hesting system will consist of a coal fired
forced warm air furnace designed to maintein a temperature of 60°F. in the
engine room with an oubtside temperature of 0°F,

H. ELICTRIC LIGHTING SYSTEM. ~ Electric power for lighting the

pumping station will be supplied at éhO/EQO volts, 2 phase, 5 wire, 60
cycles, A+ Co from the Hartford Electric Light Company distribution system.
The 240 volt; é phase power will operate éﬁ electric hoist for the_sluice
gate through a separate enbrance switchs The lighting system will be
240/120 volt, single phase and will provide for flood lights, interior
lights, convenience outlets, battery charger for the engine batteries, sump
pump and heater blower. All circuits except the hoist will be fed from | @
an 8=circuit circuit breaker or switch and fuse panelboard, The wiring

will be exposed and of temporary types for removal at a later date.

- 18 -
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Vii., STRUCTURAL DESIGN

Aes  SPECIFICATIONS FOR STRUCTURAL DESIGN.

1, General, r‘The structural design of the Bushnell Park Pump=~
ing Station has béen execﬁted in general in accordence with standard
practice. The specifications which foliow cover the conditions affecting
the design of the reinforced concrefe and structural steel.

2y Unit weights.~ The follewing unit weights for material were

essumed in the design of the structure:

Water 6245 pounds per cubic foob
Dry earth 100 # " u "
Saturated earth 125 LU T
Conerete 150 " n " 1

3« Earth pressures. =~ For compubing earth pressure caused by

dry earth Rankine's formule was useds For saturated soils an equivalent

liquid pressure of 80 pounds per square foot per foot of depth was assumeds.

h- Structural steel. = The only structurd steel involved is

that for the steady beam, anchor bolts and some steel for the trash rack.

5« Reinforced concretes = In general, all reinforced concrete

wes designed in accordance with the "Joint Committee on Standard Specifi-
cations for Concrete and Reinforced Corcrets” issued in Januvary 1937.

gs Allowable working stresse =~ The allowable working

gtress in concrete used in the design of the pump house structure and con-
duits is based on & compressive strength of 3,000 pounds per square inch

in 28 days.

- 49 -



be Flexure (fg)y =

Extroeme fibre stress in compression
Extreme fibre sbress in compression
adjacent to supports of cbntinuous or fixed beams or rigid
frames..................-..,.................,....-.;.....
Ce Sheax_; {v)s =
Beams with no web reinforcement and
without special anchoragevesessesssssccrsrersonscsscssansne
Beams with no web reinforcemént but
with special anchorage Qf 1ongitﬁdinal st66)sevssaresansas
Beams with properly designed web re~
inforcement but without special ancﬁorége of longitudinal
8hee)leversvssscrranrrenorssarecossssstessegrrcarnsstrsrenys
Boamg with properly designed web re-~
inforcement snd with specisl anshcragé of longitudinal
steel...........,...;.........,,.;........................
) Footings where longitudinal bars
have no special‘anchorage....;...-..-.c....;..,.,..o..-.-.
Footings where 1ongitudina1 bars
have special anchorage................;a.............a....
de Bond (u). =
In beams, slabs, and oﬁe.mmy foobings

Yhere special anchorage is provided

}ps. ber sge in.

800

200

60

el

180

270

60

S0

200

250

The abowve stresses are for deformed bars.

s Bearing (fn)c -

Yhers a concrete member has en area
gt least twice the ares in ’bearing....,.....no..u-....n

-50-.
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e Axial‘compressionl(fc). "~

Colurms with lateral tiesessses L50
& Steel stresses. -
Tensioneeesoesornosecsncssccoce 21,000
Web reinforcementescsssseeessss 2,000
h. Protective concerete co-v;ering. -
Tyﬁe of menbers , ﬁ}nimum cover iq inches
TNEErior S18DSseesssareoccassessaonersssarasnsesssnnsns 1-1/2
Tt OTi0T DOAMS e oserssassesvessosnscovstoncasosancsncene 2
Members poured directly against the £roundeseeessscssss L

Members exposed to sarth or weter buk poured against forms 3

‘For secondary steel, such as temperature and spacer steel, the
above minimum cover may be decreased by the diametor of the temperature
or spacer steel rods,

-B._ BASIC ASSUMPTIONS FOR DESIGN« -

1. Supegstruc#urea = The super#tructure is %o be of.frame
construction, designed to withstand & wind load of 20f per sg. ft. on
the exposed vertical projection of the roof md walls axd & 20§ snow load
on the horizontal projection of the roof. o actual design computations
were made for this framing. A ftypical mobglization type of roof stress,
the truss slightly modified to suit the required span, was used. Spacing
of the trusses is 3' Q" center to centers Wo crane of eny kind is pro-
videds Should it become necessary to hove any of the heavy-équipment, a
temporary A-frame will be erected as needed. All timber used is of 1200f
per sqe inch grade.

2e Substructure, =

ae .The substructurs is to be of reinforced conecrste. I%

w 53 =



is so located that the south wall of the substructure is in contact with
the north wall of the Park River Conduit. Openings in the Park River Con=-
duit had previously been provided for connecting this pumping station to
the conduite The pumping sbation will be founded on rocke. It was there-
fore assumed in the design that all downward vertical load, except the
dead welght of the base élab, will be taken on the perimeter walls. The
walls end base slab, however, being designed as & monolithic structure
with walls hinged at the top and continﬁous vith the base, uplift was as-
sumed to be wniformly distributed over ths entire base, For the trans-
verse seotion at right angles to the Pa;k River conduit, the hydrostatic
pressure for the pump room wall adizacent to and in contact with the Park
River conduit wall was assumed to be of relf the intensity of that against
the opposite wall. 'This assumpbion seemed fair in view of the close con-
tact hetween station and conduit walls.

be The continuous frames were investigated fof the con~
dition of loading of a hydrostatic head from Elev, 1.50 to Eleve 17.0,
the walls béing.designed for saturated earth pressure to Elev. 17.00 and
for dry earth pressure from Eleve 17,00 to grade.

ce The floor beams have been assumed as simply supported
m d are designed to carry dead load, the equipment loads {plus 100% im=
pact) end live load at 200§ per sq. fte from the part of the floor not oe-
cupied by machinery. The floor slab is designed to carry the equipment
loads plus a uniform load of 300i per sc. ft. on the remaining floor area.

e Intake structure snd trash rack chamber. = The intake struc-

ture and trash rack chamber will be built integrally with the pumping sta-

tion substructure. In the design, the chomber in back of the trash rack
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was designed as continuous with the pumping station, while the chamber in
front of the trash rack was designed as a closed recbangular section.

Lo Discharges = The station is built so that its south wall
is in direct contact with the north wall of the Park Riyer conduit, ¥hen
the Connectiout River is at normal sfage, discharge takes place directly
into the Park River conduit through an open sluice gete, When the Connec-
ticut River reaches Elevs 17.0, the sluice gate will be closed and pumping
will take place into the Park River conduit through the pipe opening
previocusly provided.

5e  Irash reck. - The trash rack consists of wood slats 2" x 8",
5" center to center. It is desipgned to revolve sbout a L' in diameter
steel pipe at its uppér ende Tts nofmal position will be out of the water
and horizontal, one end beihg supported by the steecl pipe and the other
end suspended from a steel cable operated ﬁy a small hoiste. The lower end
of the trash rack is weighted down with sufficient steel to preventlflota-
tion when the trash rack is down,

6. Steirways and laddere. - A concrets stairway leads from the

engine room floor %o ‘the pump rooms Cast iron steps set into the concrste
provide access to the trash racg chambers

Teo Stgady beamq ~ A steady beam is required to support the shaft
from the right angle gear unit to the pump. The beam is made uplof 2=10inch
steel chennels connected with batten plates and lattice bars to form a
stiff horizontal girder. The component parﬁs of the steady beam are boltéd
together throughoute Rivebting wes not considered necessary because of the
temporary nature of the station.

Co  ARCHITECTURE. - The present design of the Buslmell Park Pumping
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Station is for a témporary structﬁre only. Its purpose is to provide pro-
tection for importent industries during the wer emergency. A permanent
station of a much greater capacity is to be built in the future after
which this station will be abondoneds For this reason, a temporary wooden
superstructure was deemed sufficient for the present purpose. The super-
structure was therefore designed of wood framing, mobilization type, with
enough architectural treatment to meke the building harmonize somewhat with
its surroundings. Heat, supplied by & hot-eir furnace, was provided at
the request of the City of Hartford since the City expects to have a guard
on duty at. the station et all times. The house is 28! Q" by 29t &" and

is provided with a main entrance door end a service doore The interior of
the builaing is lined with gypsum to meke it fire-resistante The roof
congists of 1 1/@ inches of gypsum planlk covered with asphalt shingles,

The walls have drop siding exterior finish.
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VIII. CONSTRUCTICN PRCCEDURE

A, SEGUENCE OF OPERATIONS, = It is expscted that the pumping, in-

let conduit and appurtenant structures will be completed in 60 calendar
days after receipt by the contractor of notice to proceed. The entire
structure, pumping station and inlet conduit way be constructed at the
same time. Control of any flow of water through the existing Park River
conduit opening at the pumping station will be meintained by the contrac-

tor to eliminate flooding of the site during construction.

B. CONCRETE CONSTRUCTICN.

l. Conmposition of concretes = The conerete will be compeosed of

cement, fine aggregate,-coarse aggregat € and water so proportioned and
mixed as to producé a plastic, workeble mixture. All concrete will be
Class A except the baese slab which will be Ciass Be Class A concrete
will heve an average compressive stress of not less than 3400 1lbs, per
square inch in accordance with & stendard 28-dsy test. The aversge com-
pressive étress for Class B concrate will be 3000 1b§. per square inch in
accordance vith a standard 28~day tests Concrete will be tested by the
Central Concrete Laboratory, Mount Vernon, Ne Y.

8e Gement. - Cement will be bested by the Central Con~
crete Leboratory and results of the;e tests shall be Jmowm before the
cement is used. Portland cement of a well~known and accepbsble branch
will be used throughout,

be Fine apggregate, = Naturd send will be used as a fine

aggregatos The aggregate will be subject to thorough analysis, including
magnesium sulphete soundness tests, and tests made on mortar specimens

for compressive strengthe



o Coarse agprogates - Washed gravel or crushed stone of

required sizes will be used as coarse aggregate; It will consist of hard,
tough and durable particles free from adherent coating and will be free
from vegetable mattér. Only a sﬁall amount of soft friable, thin or
elongated particles will be alloweds The aggregate will be subject to
accelerated freézing end thawing tests mmd to thorough analysis, including
magnesium sulphete tests for soundnesse

ds Water. ~ The amount of water used per bag of c@ment
for each batch of conerete will be predetermined; in gemeral, it will be
the minimum emount necessary to produce a plastic mixture of the strength
spacifieds Slump tests will be required in accordance with the specifica~
tions.

2e Field Control,

8+ Storsgee - The concrets components will be storsd in
Ia thoroughly dry, weather~tight and proverly ventilated building. The
fine and coarse aggregates wili be sbored in such & menmer that inclusion
of foreign maberial will be avoided.

bs . Mixinge = The exact proportions of all materials in
the concrete will be predetermined. The mixing will be done in approﬁed
mechanical mixers of a rotating type, aﬁd there will be adequate facilities
for accurate measurement and control of each of the materiels used in the
conerete., Mixing will be done in batches of sizes as directed and samples
will be taken for slump tests and for compressive strength tests. In=
spectors will at all times supervise and inspect the mixing procedure.

¢« Plecing. ~ Concrete will be placed before the initial

set has occurrede Forms will be oclean, oiled, rigidly braced and of ample



strengthe Concrete poured directly against the ground will be placed on
c;ean,danp surfacese Mechanical vibrators will be used and forking or
hand spading will be applied adjacent to fofms on exposed surfaces to
insure smooth, even‘surfaces.A The loecation of vertieal and horizontal
construction jeints as well as contraction snd expansion joints, and the
location of water stops are indicated on the drawings. The locations of
construction joints are tentative and may be'changed to suit conditions
in fhe fields Before placing conorete, all reinforeing steel will be
inspected and pouring of the concrete will be supervised and directed by
Government inspectors. Adeguate precawtions will be taken if concrete is

to be placed in cold or hot weather,

C.  STRUCTURAL STEEL CONSTRUCTION. - The only structural steel
construotion involved in the Bushnell Parlk Pumping Station will be in the
steady beam and the small amount of steel requiredlin connection withthe
wooden trash racl.

1. Steady beams = The steady beam consists of 2=10 inch steel
chamnels tiéd together with lattice bars and batten plates to meke a
stif'f herizontel girder which will provide necessary sidewlse support for
thg vertical shaft. Bolting will be used throughout, both becauses of
ease of ereation and because of the temporary nature of the construction.

2 Trasﬁ racke = The trash reck is of wood, consisting of 2"
x 8" slats 5" center to centers A small amount of steel plate is used gt
the top to provide a bearing for the racks 4An additional amount of steel
plate is used at the bottom of the screen to provide sufficient weight
against flotation. The upper end of the rods will turn on a L' diameter

steel pipe set into the concrete wallg of the trash rack chambers
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Ds  CONSTRUCTION PERIOD. = A study of hydrogrsephs of the Connec-

ticut River plotted from date recorded by the United States Weather
Bureau from 1917 %o 1938, a total of 22 consecutive years, shows that-
Athe me jority of the floods at Hartford ocour in the spring months of
March, April and May. Any rise in the étage of the Connectiout is re-
flected in a rise in the stage of Park River at the Bushnell Park Pump=-
ing Station site. The ground elevation at the éite of the Pumping Sta-
tion is about 25.0 messls With the exception of 1930, it will be noted
that floods have reachéd elevation 1840 messle or more, evefy-spring.
However, between May 15 and Decenber 1 only twice has the peék of any

flood reached elevation 20,0 mes.l. as follows:

Date Elevation of High Water
November 8, 1927 ‘ _ 2942
September 2%, 1938 - 35,1,

Gﬁnsideration of this matter incigding a study of the flash floods which
dcqu£ fhroughout the year on Park River leads to the conclusion that
profection of the construction work to elevat ion 2640 mesele will probe
ably be sufficien’r;.' The-contractor will be respon;cs'iblaj‘or,,all damage
by#flgQggugg_ggggggign;EévGAwhitewthﬁ Go&érnment;will'ba'responsible'for
damage by f Toods which iy exceed elevation 26.0;'.the_doﬁtractor being
‘ reqﬁired‘to repair all such damage at contract unit prices, It is pro-
posed to have the work carried out approximately in accordance with the

following construction table:
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K R 3 " Deily rate
Designetion ':Quanbtity :Time limit  *No. of iof construc~:Remarks
:Cus Yde ‘of Operation ‘workingition :

_ P dayvs * Cu. yds, ¢
- ‘ N - .

2150 c.y‘-;Sep'b. B=Sept22t 7 310 cuy.
87 cey.iSepte 23 = Septe20: 7 ¢ 13 caye

» Common Excavation

Rock Exoavation

e a2e 88 wx we st ar sx e ] e

+
Y T R T T R TR T

Coneretes in Sub- : : :
structure, otee: LS50 ceyeilcte @ = Cob,12: 10 L5 caye
Backfill 1800 Cale i 0ct. 16 w Qcbe 23 : 7 $ 160 CaVe

construection

H
Structuyrel Steel :
: none ¢ e : ;

Wooden superstrue«

* s ek eb e

ture Nowve 12
Tnstalletion of @ :
equipment : ! Nove 12
‘Job oompleted : : Nove -15 ot :

Ee INSTALLATION_OF EQUIFMENT+ » The instellation of the electrical

and mechanioal equipment will be completed within the 60 days allowed
for the construction of the station.

Fo II\TS_PEC«TION AND TESTS. = Field inspection of all portions of

the construction work will be mades Progress reports including log of
work accomplished and of the nunber of workers on the job will be mades
Fleld and laboratory tests of conerete and other materials will be made

in order to control the quality of the works.
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IX. SUMMARY OF COST

The total construction cost of the Bushnell Park Pumping Sta=-
. tion including the inlet conduit and mechenicel equipment has been es~
timated to be $1j1,900, including 15 percent for enginsering and 10
percent for contingenéies. This amount has been distributed as follows;
(1) Pumping stabion;

as Concirete features $ 2%,100

bs Superstructure 4,300

Ge Miscellaneous | 1!'500

& 28,900

(2} Mechanical equipment AIB,_. 000
TOTAL 4 111,900

(1) 2e = The "econerete features" consist 0° intake structure snd founda-
tion of pumping station.

(‘1) be - "Superstructure” consists of the complete wooden building above
the oéerating floore.

(1) __i:,.. - "Miscellaneous" items are common excavation and backfill, mis=-
cellaneous iron and steel, trash racks and other items not included in

(1) 2 above,

(2) = "Mechanical equipment" consists of pump, gas engine, gear unit, velves

and piping and miscellansous jtemse
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